Effects of protein kinase inhibitors on pig oocyte maturation in vitro.
Normal oocyte maturation depends on signal transmission between granulosa cells and the oocyte. We have analysed the effects of inhibiting (I) cyclic AMP-dependent protein kinase (protein kinase A, PK-A), (II) Ca2+/phospholipid-dependent protein kinase (protein kinase C, PK-C) and (III) calmodulin (CaM) on pig oocyte maturation in vitro, protein synthesis and phosphorylation. The inhibition of PK-A using a specific inhibitor H8, decreased the maturation rate (rate of germinal vesicle breakdown, GVBD) of cumulus-enclosed pig oocytes in a dose-dependent manner by approximately 12%, reaching a plateau at 100 microM. The inhibition of PK-C with H7, an inhibitor with some side-effects on PK-A, decreased the maturation rate of cumulus-enclosed oocytes in a dose-dependent manner to a maximum of 20% at a concentration of 100 microM. The calmodulin antagonist W7 up to a concentration of 200 microM had no effects on maturation of cumulus-enclosed pig oocytes. None of the inhibitors (H7, H8 and W7) altered the patterns of protein synthesis of either pig oocytes and cumulus cells after maturation in vitro. Oocyte phosphoprotein patterns were, however, clearly changed by W7. Cumulus cell protein phosphorylation patterns were changed by all 3 agents. Since inhibition of cyclic AMP and Ca2+ phospholipid pathways by PK-A and PK-C blocking chemicals affected only a limited proportion of oocytes (12 and 20%, respectively) and inhibition of Ca2+ binding to CaM was without effect on oocyte maturation, we conclude that these pathways modulate rather than regulate oocyte maturation in the pig.